Protonation and complexation equilibria
The protonation constants of the ligand are defined by Equation (1):
(1) where i=1, 2 …4. These were determined by both pH-potentiometric and 1 H-NMR titrations. At different pH values, 1 H NMR signals display sharp changes related to the protonation of the ligand.
Since the protonation/deprotonation of the different donor atoms is generally fast process on the NMR time scale, the chemical shifts of the observed signals represent a weighted average of the shifts of the different species involved in a specific protonation step (Eq. 2):
where, pH-potentiometric titrations were also made at 2:1 metal-to-ligand ratio in order to examine the possible formation of dinuclear Zn 2+ and Cu 2+ complexes. The stability and protonation constants of the dinuclear-, dinuclear-monohydroxo-and dinuclear-dihydroxo-complexes are defined by Equations (6), (7) and (8), respectively.
As explained in the text, in the presence and absence of Mg 2+ ion the shape of the titration curve of L1 is the same ( Figure S1 ). The fitting of the data obtained in these titrations did not give any reasonable result for the stability constant of the Mg 2+ complex. 
) and the equations of protonation and stability constants of the intermediates (K GdHL and K GdLM ), the pseudo-first-order rate constant can be expressed as follows:
where, k 0 , and 
